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^^^^ tiH^ c}-^^ ^4iSl-5^>Ji a^cfl^^l^ Bl# o] 

37> 27fl <^l'a-<^H, ^1-71 27fl oj^^vo] iila.7> ^^cl (shoulder )!- 

ol^D^, 2711 o]^vo^ 3ja.^V5] ^s. ^}o]7\ 200''C i^-l^V?! ^^^11 7> 

^ -S-^ol til7>^ -g-^ol ^l-0.,3], ^ajr^ i#o1|Aio^ ^ AH# 

£ 1 



1 



ell- o]^ o]^} ^^i-g- ^^7^ 

^ ^1^ <^1^]- ^db^l] €#^011 ^tt ^-^^^i, 1^-1^ 

^■11 SMI ^ ^l^>*i ^^^1 2711 o]^ ^Bfl^-ri, 2711 ol^l-o^ 5llS7> 

T-i^ i^^t-Kshoulder)!- ^1^^ ^^^.^^ e>fe S^f- oi^ o]^} ^x] 

-g- €^7ll «-#^oil ^olcf. 

ell- o]^ ol^> ^;^l-g- ^^;?11 3.711 ^^^^ «1 ^ ^ 

^^^^ ^-a^ ^"a- ^^^^^ ^^1 ^«o^^ JL-ir ^J- 

^ol 0^0.14, ^zl-^51 ^;<l(edge)7l- ^^-afloll ^oi v^#s)ol ^^^llfe 

^^oflill-o| «-«>^oll f^«^>^ ^^01 ^ol^^cl-. til^g^ «o^^ -g- 

M-El-ifl^lnl- til7>^ -g-^ol f^Hj-^ jr^ol 'iolxH, ^oj- o. 



2 



^^}^] ^S>cl-. o]6\] ^^^^ ^0^4 ti];^^ ^^o^ ^^H^<^1 ol-8-S>7l ^ 

^ ^^^^ €4i5l c]-^^ 2^4iSl-S>Jl 

■i- ^ ^1-^1 # =1^^ ^^^^1 s]fl- ^1^ ^l^v ^^^1] «-# 

(differential thermal analysis)-^! ^3.7} 27fl ol>^i- i^e^-uI-o^ , ^7] 271) o] 

^vo^ s\3.7} ^^^S. ^^7^ ^i^r-l (shoulder)* o]^^ ^^^^ B\ 

^ o]^ oi^> ^^i-g- ^d!i;^fl ^H, ^^1 271] ol^o^ 31 
3.:?} ^S. ^>ol^ 200°C olnvci ^ol wV^zisl-cf. 
<^1*K ^ ^^^^ -a-^-ll^l ^^t!:^-. 

^^^^ ^^-^l i:fl^ ^l^>*i ^^1«^>^ ^^^o^S. 171151 3t]37> 
800°C ol^<^l^i M-Bful-Ji, al^^ ^dl^o| ;| o.oii^ l^fl^ #1 2l^7l- 700 °C ols} 

ofl^i H-Hl-V+Cl-. ol4 tiliESl-al Al^l-«1 ^^Al 3l3.7> 2711 ol>^Volji, 0I 27ll 
ol^vo] sl37> A-ls (shoulder )-!■ ^1^^ ^^^fl 

^<ga4 til^^ ^^o^ ^tfl5l-§>^Ai Cf^^ ^^S. l^t^^-^ #^S>J1 
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500- 1000 °C<^l>^i ^3.^^ ^S. ^}o]^ 200°C ^<=>] «>^^S]- 

o]^]^ M.A^^ M-El-i^fe ^^^11 ££fe 
^ 7ll^Al?]7li4, Sfe til^^ ^^1- ^^^^-^^^ ^13: 

2.cg ^^o^ 7M^l^lfe 5)1^ -^Sl 

^^^^ S^-^l al^^ ol -g-ofl^ avo. 

^l7lJil, c^3\-^}<^ 1000°C«11^i ^^-IB]*!-^ «o^^<^l ^>-g-€ ^ ^1^. 

^<?1 <?12: ^^J2f til^g^ ^4,1- ^^Sj-^ ^di^^l] til^ 

^ -e-«fl, -§--§-, ^5|-(softening) ^fe ^'Sr^lT^lAi ^ 

^ o.^-^! ^ o^cf. ^^^^ ^<^3j\. ^db* ^^s)-^ 

tii^^ ^^^mfe ^^7^1 ^^1. ^-^^1 ^^1, ^"a, ^ 

^-H- £^ ^1^ ^^1, ^^1, #2l<^li^l:=- ^^1 -^^ JL^^> ^^11- >^>-8-^ ^ 
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^, ^"mi:, A>oi:^^«lA|._ s. ^ o^x:^ ;g 0.0,1 tc).5^Aife 

^>-§-^ 9X^^, =L ^^1-, £fe ^^^^^ "iJ^m 

^■'^ S.^ Af-g-^ ^ oj^trf. ^^A^ 'a^V^ 3.7]^ O.I-5O1M 

^^1 w}^^S>t:f. -^^ ^4ilr ^7>^ ^^^^ ^o^^ Aj-g-^ 

ti]^^ €4i ^^^1 -g-'S^^^ <='l-^^^ ^^^^ "a^l- ^^1-1- 3.^, 

Si^Cmm^}^ ^^^^ 'U^} "U^lMr €4i ^^^1 -g-«5no.^ ^ 

^ 2:^(mixing and agglomerat ion)^! ^'S "^^Hl ^1^^ ^ 

^n^^l -g-^-^# ^-¥- ^^(spray drying)s->7lM-, <l^«fl(spray pyrolysis) 

^o.^'H ^^1^4. ^^1 ^^-^^ -^^ ^2:(freeze drying)* ©l-g-^ 
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^>1- 700-1400 °C<^l>^i W^l?^ s:l-i4 o]^o^ ^^]. o^>^l-7]- u]:^^ ^dt 

S. S^slol ^^13^, -g^V ^;^>l-ol 2i^(mi)^^ 

^^^S. ^^-y ol^> og^].^ ^fe ^l^^Vc]-. ^7] ^51- 

^ £^ 3.711- 7>^1^ ^%^}7] ^/a^ ^ 

^6] all3(Pcarbon)5l ^ ^1 ^ ^^7> gi^^, ^ ^ ^^^1 5)^ 

(Pgraphite)^ ^ ^ € Sfl ^1 ^ ^1 <?1 800°C:acl- O] 

5r>^S o]^ sq^l-o] A-ls. ^sjsl^l ^Jl ii^c] (shoulder )#. «^1^7ll 

^ sil^:?]: ^£ ^>c>l7> ^ 200 °C, w]-^^ ©l-Tllfe 100 "C^] ^> 

oil- x^Ej-^rf. ^7] 3q37> 550-900 "CoflAi ^;^1]S>J1, a]^^^ 

1-^ 3Xl^s> ^^^^ ^^Sl ^1 ^35^ 7j-5^al(peak intensity ratio)"?] 

Pcarbon/Pgraphite^l- 1 ^1"^ ^ «-#^SAi ^ ^V^^ ^ ^BfxflSicf. 

Pcarbon/Pgraphite7> 1 ^^<y a] ^ ^ ^dl^O^ 0^:0] ^l-Cfl^O.^ §0>A] 

jL-i- -^51 ^A^o] z^^}^ ^^7} ^Cl-. t:fnl-^ ^ ^,^011 xt[^ %#;g^ ^i;^ 

Ji-i:^ ^7>^ nflo)]^ ^^^^ ^^o] 5ll3.7> 900°C o]^V, 

960°c ^:£oi]A-] i+Em7l:£ ^4. ^l^^l ^7>5i-^ ^ 
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^7]^ ^}S>\. ^o] S^ofl U]^^ ^4^o] 'a^l^m, 

^^-^^ €4.5] ^^Sj-l- o]^^^ ^^^1 

Sl^^ol ^o^o^ c^*j:^ «]:o>Al ^^>^^o] ^7}^}^^ a]^^ 

^ ^dbAl^lJl, o>^£:| ol ti]^^ ll\^o] ^^A^ ^c^^ ^^]^7\] S\ 

^ ^^^^ *?[^ ^^4iAl?l7]] ^icf. 

^]Si rtj-Ej- -g-ol§]-7ll 511- o]^ o]^V ^ o;^^ ^^l^. 

^ <^l«fll- §7] -^^l<^m ^l^ltbi^. 11^]^- 

^^^^ ^l7-1s:l-Jl, 7>-g->^^ ^^^^^0_S. =i^^^^ EflEe].S].ol=^^^ 7>-8-^^ ^] 

30%), ^ a]^^ ^^^1 ^aj^V^^-. 2:^7] (Agglomaster 

AGM-2, Hosokawa Micron^V)^] ^^^^l ^ S^in^ 300g^ ^^tb ^ 

1^ -^^^IJL ^iMCpulse jet) ^^-^ -¥-7>§l-^Ai 

-a-^f^* ^^^^1^4. ^M^^ ^^1 
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^ ^ ^ti1«fl ¥■& ^]^^^ ^T^^l -§-^-^ 500g* ol^^l (-mti) i^#<Hl 9]^ 

-^^^}JL ^^]cn] I3g/min^ ^S.^ o] 
«fl, 91S: ^■<^S\- ^]^^ ^^^1^1 ^^ti]^ 5:2^ sl-^Cf. ojo^Ai 

^^^» SOOrpm^S *Js:>c^ aj^g^ ■%-<^o] ^i-Bflo^ 0]^ 

^>H1 2 

20% o] -g-ofloll lOOg^ ^^S> 

^T^. -g-^-^^ ^-g-^l^ ^ ^4*>^ ^^^^1-^ ^db^ll ^^^1 

l-^-a 7>-§->^^ (toluene soluble pitch)* lOOO'CoflAi ^5|-a17?^a1 ^± 
'jlig^l 2 

€^ 90^^%^ alJEc^l 10]] 10^^%M: 



8 



^7] ^Ajoll 1-2 ^ Hliilc^l 1-3011 l:-!-^^ TA instrument A>5^ A]^>cg 

1 cfl7l ^^7lsK ^^"^l^i lOOO'C^M 10°C/min2l ^^l-^A] 

^ >^1-^^ ^-f)^ 600-700 "Cofl^i ^}^^ 3x1^1- q-El-ifl^o.TD], a] 

iH^l 3(^^^^ ^l-g--^ ^-f )^ 800-900 °C oil -^i ^>M-^ #1 

§ i^E^-ifl^cf. uliEc^l 2(al^^ ^^^^ ^9^^ ^4-)^ 

600-700 °C oil ^]^^ ^^9] 5z]^7>, 800-900 °C oil ^^^^ ^^5] sx] 

3.7} ^^S] ^el3^l£^ M-H}iiol:-^T3^ , ^^t=1# ^A^5r>;^l£ ^9):^. o];^^ 
^^^^ ^^^S ^>-g-5a* ^-f^ tijiiifS^ nil z|-z]-o] 2:1^7]. ^ 

^^^] ^SJr^H- ^^^^ 31)^^ ^2fl ^^^^ ^0^0] ^^Ija. 

4 ^ 100°C ^5. <^l*s|^rf. ti];^^ ^^i^ ^1^^ ^efl^ # 

<i ^^isq- e ^-?]- ^-^s. oi-^s]^ ^ o. H^^^ ^ 

^ ^^^^ ^5:>J[L ^c>i ^ 1000°C ^^<^l^i£ al^^ 

2\ 31a. lOO-C ^S. 3==^^ <^l-^^fe al^^ 

^^^^ ^-a^l *>M-^ *a^>l- <^1^^S al^^ ^^^^ ^^e> 

9 
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>8-7l ^Alc^l 1-2 ^ tijiiloil 1-3<^1 tc}-€- #^-5.3. >^>-8-s>ji, <g:^o. 
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(mAh/g) 


(mAh/g) 


(%) 


^-i-(ic) 

(mAh/g) 


(lOOSi) 


^Ajc^l 1 


354 


39 


90 


350 


80% 


^^]<^] 2 


362 


38 


91 


350 


77% 


alia 0^1 1 


261 


84 


76 


241 


72% 


tililK^l 2 


327 


75 


81 


249 


63% 


tili2<^l 3 


335 


70 


83 


265 


58% 



^1^>^ ^^^1 3)3.71- 2711 ol>^T-olT3l_ ol 2711 ol^T-o] 5tl37> 

it^C-1 (shoulder)* ^^^§1-^ €4^711 €^ 

^ ^dil5l-S>Jl ^Cflsl-^O.^^ ^7l2l-t)-^ -fn^^ ^^l* ^1 

^1: ^ 9X^. 
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^l^VI ^^^1 ^1 27)1 o].^V ^>7l 27)1 o]^l-o^ itl^ 

^ ^lirU-Kshoulder)!- o]^^ ^^i-^S sVfe o]^ o]^} ^ 

[^^^J- 2] 

^1 1«J-<^1 ^^^i, ^^y] 27|j oj.'^ro] -^cg 51^^^ 500-1000°C<HlAi ^.^fls:]-^ ^ 
^ ^^io.s. §1-^ b:)^- o]^ ol^> ^4,^1] 
3] 

^1 l-^J-'^l 9X'^^^, 27fl o].^o] st]^^ 550-900 1: oil ^^fls}^ ^ 

^ 511- o]^ o]^} ^^]^ 

[^^% 4] 

^1 ^^^i, ^^7] 27fl oj^l-o^ 3i]s:?l-2l ^5. ^l-ol^ 200 ^jnT-o] 

^^1-^^ §>fe el-g- ^^l-§- ^^^11 

[^^^J- 5] 

^1 I'^J-'^l Si'H^i, ^^7] ^3. 7j-£ti1(peak intensity ratio)<y 

Pcarbo„/Pgraphite7> 1 ^^91 ^^^^.^ S]-^ <=>]^ ^> ^^l-g" ^^l^fl «:# 
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^ o]^ o]^} ^^711 
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